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(57) Abstract: The invention relates to novel fused imidazolium derivatives useful as drugs, particularly in the treatment of cancers, 
and novel intermediates for the preparation of the derivatives. Novel imidazolium derivatives fused with aromatic carbo- or hetero- 
cycles and characterized by being substituted at the 1- and/or 3-position with alkyl bearing -OR*, -SR*, or other substituent exhibit 
excellent antitumor activity and low toxicity, thus being useful as anticancer drugs having wide margins of safety. 
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m (KP-l, KP-3^) Khim.Pharm.Zh., 32(6), 10-11 (1998)fCgi^$nT^^© 



O Me (KP-1) ° Et (KP-3) 

J. Med. Cliem.,7(3), 362-364 (1964)^«, R ^tfR 2 ^ilfii7J^Jl'Tfe§^. 

-CH 3> - (CH 2 ) 3 CH 3 , X\Z-7 ^~)imi:&Z>{k&W. X\Z, —^3 
^-fit7^k>-CO- (l^±OlIS§tLT^Ttj;^7 l J-JW Tab D , 
- (CH 2 ) 2 CH (CH 3 ) 2 X\Z- (CH 2 ) 3 CH 3 , T&SirLMfls/BSrW 

HKl, J. Org. Chem. USSR, 1, 1479-85 (1965)> §H¥3- 2 5 8 7 6 

tf#H¥6 - 5937 m<&mm\z, mz*%w<D--m: ( i > k^t, r^i^r 

-f^U7#^l 3 1 4 8 8 l^|g(C«|^^JiLT^^;l, 4-^fc FP- 
1, 4-z?yt*Vj-y?U>mm>fctf, U*%fWW£:SB5 4-2 5 0 8 5^'AmzU 
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fc, IrKO^Ol, 4-^bHD-l, 4-z?ttV±7#U>Wmfc&* Zh. Org. 
Khim., 22(8), 1736-42 (1986), J. Gen. Chem. USSR, 36, 649-652 (1966), RZS, U 
Hi i$7 o sf [Sigma Aldrich Library of Rare Chemicals Structure Index, with 
update(Aldrich Chemical Company, Inc.)#] \ZTQ&\~e$> Z> . Vfr L , £tl£> (O-ffc-g" 

WO 9 7/3 0 0 2 2#£tfR, J. Med. Chem. 39,1447-1451 (1996), RtK J. Med. 
Chem.,7(3), 362-364 (1964)fcfck 7 U -^t^Lfe-f 5 &*S— )VW9fc<0J&*tfi 
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- (Bf id^M^ni) m±©Iil^tt5fii7M-JW , -RinD, - 

mk7)v*)v. -fomT)v^~)vyj&-im.7)\'3r- nu r i r^r 2 od^< 
- (B^sa^$nsi«±©«sis&wrs<S3RT;^;w , - (b 
^si^^ns i£Ji±©iis^f t5fit7^^;p) , - (B»3^5«^*n 

Xtt- (l^±<0«tftS*WUTWbJ;lri5 75M7i|l&fP*3!lS!t) , 
BI¥:-ORa, -SR., -^DF^'^^nfeOH, -0-tt7Ml/>- 
ORa, -0-&f7MI/>-0-fi§7Ml/>-0R « % -0~mkTJ^U> 
-NRaRb, -0-Himi/>-0-fii7;^l/>-NR aR b, -O-MT 
;V+l/>-NR «-|6i7Ml/>-NR « R b, -OCO-NRaRb, -SOR», 
-S0 2 R a , -S0 2 NRaRb % -NR a -S0 2 R b , -C0 2 H, -NR a R», - 
NRc-iiT^l/^NRaRK -N ( — fSMT)V^U>-NR a R b) 8 , — R 
inD, -N0 2 > -CN, -AD^X -C0 2 R a , -COO", — CONR a R b , 
-CONR a -0-R\ -NR a -COR b , — NR a — CO — NR b R c , -OCOR 3 
RtX-CO-R a , 

-R i nD, Xte-R i nD, 

RinD: - ( 1 |^±©gM§f l/TV>T%i^ 5 73^7 j|tt$J4K*9lt) , - (1 

r*- (l^±©MI$fbt^T i b < k^rn7U->iW , 

tR 3 ^-#t^^T, CX S^fdiNR 4 (R 4 : -HXtt-fiiR7;WP) T<£lfr£ 
Am : m±OSM^fbT^TfeJ;^7U-MXttm±©fiMfLT 
X" : #^>^ — -tab, Bi^cflHftS-coo-i-rs^/U^A*^ 
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CD — ^-te»T;^W>- (l&±<D®M«&WbT^T ! b<fc^7U — )V) 
T&D, -CH 3 , - (CH 2 ) 3 CH 3 X«-r73in;K 

(2) -M-W^l/^-CO- (l«±©Wft«*#UT^Tt>J:ViTU 
— T&tK - (CH 2 ) 2 CH (CH 3 ) 2 X«- (CH 2 ) 3 CH 3 > Xte. 

(3) R 1 RJ>'R 2 ^C-^>yJK - (CH 2 ) 2 OC 2 H 5 X«- (CH 2 ) 2 0 
-COCH 30 fiATI^ES. ) 

£fc> *^§bj«, jits-^ (i) ©saig^rattT&tK ^ng#fcjyf?& 
scssf^ffl^wrsTiB— jte^: (id tssn§ 2 - 7^75; - 3 -7$ y - 1 , 4 
-^y >^##x«^cd^, Mrxt^M'ft;^#ix« j e(D^«h^^^fF^$n^>a 



Hi7j^w , - (B»*5aRsn« i ^±®f is wsttTj^^w , 

- (B^P>®^$n«l£il_h©«lftaE*Wrs^»T;^^;U) , -RinD, - 
ii7;^;k -^7;^^Mtt-Hi7M^k fiL, R 1 SLtXR 2 cDiJ>75:< 

t%-jj&. - (Bm^m&2n%i&±(Dmmm&mT%{gMT)v*)V) > - (b 

§ 1 K±©tll^tt§iss7;^z;i/) , - (m±©tIS$ft§^D7 

Bi:-OR», -SR«, -^DF^y^nfcOH, -O— fSMTJV^rU>- 
OR*. -0-fii7Ml/>-0-ti7MV>-0R », -O— fi»7;i/^l^> 
-NRaRb, -0-ISi7^1/>-0-|li7Jl'^V>-NRaRb 1 -O-iffiftT 



O 




(ID 
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MU>-NR e— (£M7;i^l/>-NR »R K — OCO — NR a R b , -SOR«, 
-S0 2 R», -S0 2 NR*Rb, NR a — S0 2 R b , -C0 2 H, -NRaRb, -n 
R«=-II7^^>-NR»Rb > -N (-if7Ml/>-NR"Rb) 2> -r i 
nD, -N0 2> -CN, -ADy>, -C0 2 R a , -CONR a R\ — CONR a — 
0-R b , -NR a -COR\ — NR a — CO — NR b R «=, -OCOR a ^-CO- 
R<\ 

R», RbRtJCRc: Hg-Xkm&oT, -H, -fii7;i/+Jk -&$fc7;MPl/> 
-R i nD> Xte-R i nD, 

RinD:- ( 1 K±©tiIS^bT^Tfe <£V> 5 75M 7 m.fmWikW) , -(1 
IM±©tIS$tLT^T i bck^v'^D7M;i') , - (lJ^JiCDSmS^WbTV^ 

R 3 :-HXte- (lM±<DWmm%:^^T^Xh£^mk7Jl*)» , Xte, R 2 
tR 3 Mt^oT, O, SSfcteNR 4 (R 4 : -HXtt-|£ii7;^;i/) T4«8ff£ 

fib, T^^^«P*<„ 
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1736-42 (1986) J. Gen. Chem. USSR, 36, 649-652 (1966), UMtt^U 



^ [Sigma Aldrich Library of Rare Chemicals Structure Index, with update(Aldrich 
Chemical Company, Inc.)^] \Z T^&l 7:$>Z> e 



It. *&m$* ±13-^ (I) 0*fcfc»iB*HH*Tas, TfB-^S: (III) 



(5£*0ia#KmT03ti*&^"r. 

, fib, -NH 2 , — NM e 2 > -NEt 2 , -OH, -/\ny>;R£K- (-C 
1> — F, -M e X(i-OM e.t«jftSnt^Tfe<t^7i-JW frbfcZffifrZM 

BS:-ORa, -SRa, -^Dh*7y^ftSnfcOH, -O— HkWC7 )\/*cV>- 
ORa, -0-|£g!:r;i/^^>-0— f£i5:T;i/^l/>-OR a, -O— (gj®fcX;i^l/> 
-NRaRb, -0—(g;jii:T;i/^l/>-0— df7Ml/>-NR a r b, -q-^t 
J^I/>-NR '-ii7J^l/>-NR « R \ -OCO-NR »RK -SOR», 
-SOjR«, -S0 2 NRaRb, — NR a — S0 2 R b , -C0 2 H, -NR a R b , - 
NR«-&f7MI/>-NR"Rb, — N (-Hi7J^l/>-NR«Rb) 2> -r 
inD, -N0 2< -CN> -AP^rX -CO z R a , -CONR a R\ — CONR a 
-0-R<\ -NR a -COR b , — NR a — CO — NR b R «, -OCORTO'-CO 
-R a , 

Ra, Rb^aCR c: m-Xfemf£iT. -H, -^WC7)V^r)V, -feMC? )l^rU> 
-R i nD, X«-R i nD, 

R i nD : - ( 1 KlOS^I^fLT^Tfe <£V> 5 7 Mt&fn*amSit) , - (1 
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Tfei^^nyj^JW , - (m±©iIl^bT^TfeJ:^7'J-;i/) X 

(i) > (ii) Rtf (in) oit:^$$e>ti^0j-r^o 

#}df?£u<«.*^;k x^;k n-yntr;k -rv:/ntr;k n-^M-rv 
^;i/STa5^>o r{m.T)i5-~)li thxte. ft£V<\Z, fcfx;k TU;k l-^a 
^x;k -f vyp^-jk 1 -y^-ji/, 2-^-;k 3-^f-^St^5. 
TJk^xjki tbTli, £?£L<«, X5fx;k i-7°ntf-;k 2-:/nt?-;k l- 
7^x;k 2-y^-;K 3 i -^^;i/-2-ypifx;i/Si?*^. 

KtD7U- ;kl tbtfl N, S, 0^f)M$n^Ar PMi 1 ^ 1 7iS4fi 
^TTS 5 ftM 6 lfiArD7U Mt^fC e>^>-tf >m^b < « 5 75 

S 6 IfiArD 7 U -i^I-DL/fc 2 D7'J D , 

5 6 l^lAfD7 U t LTH 7U;k ^X~;k tfP'JJk -Y 

5^/u;k t?^v/u;k ^7Vu;k -fv^TVu;^ ^i*VU;k -fvt^ 
;k kTU5>>x;k tfU^x;k tf^i^x;k h'J7^M«L<> 2fS 

<>y^yyu;k ^>y^-9-\/u;k ^>v^if> ? Ti/u;k i>*M*j?v 
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-f^^/tfU^l/SdW^bV^ a^HSSl^DTU-^tbTtt, 1, 2, 3, 4 

. 5^/u;k tru^K tf^s?-;k tfus>*-;k tfu^n;k -f>HU;u, ^ 

>, :7^>, fcfn— ;k -f 5 yy-JK rt^UV-Jk tfU> ? >, tf ^ 

fz/2U7)V3rM tLTtt, #£L< fcmtff$C3~ 1 0i©->^P7^;HT$0> 

rAoy>j f, ci, Br-Rxsim^tmvf^n. r/\Dy>-r^->j t 

r5 73S7A«8f&tt*8ti tt, N, S, 0^£il&£n&^DJiC^£17!>M4i@ 
fcFntf^~;k fh7hFD77^Jk tfDUv^k bf^^>?n;K yif/^;k 
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fc«7C$n«BTi£«j35:yp K77^IS»#*»|«tfcaT?»D, Prog. 
Med. 5.: 2157-2161 (1985) tfE*$tl53£T?»S. £?£b<«, 
-OCO-«^S^LTViT s b t kVi^mT;i/^l/>-COOR (RttHXStU 

;u^;i/<£^-r, &TFmiH0 * -oco-liS$fUT^Tt)J;i«7Jl/^l/> 

-COOR, -OCO-fiift3l*WbTViT'b«fc^7U— ;k -OCOti7J^l/ 
>-0-iI7Ml/>-C00R, -OCO-CO-R, -OCO-fiS^f l 

COOR, -O-^^U^K 5-^^-1, 3->^3fVl/>-2 -:*->- 4- 

- (li^±OSmS^WbT^Tfe«fc^5 75S7MHfP|im^) , - ( 1 M±<DW 

Ci£ : -fl£»7\>Mr;l/, -AD^X -AD^ViSi7;^k -ORa % -O— {£ 
i7J^l/>-OR«, -SR», -NR»Rb, ~N0 2 , -CN, ~C0 2 R a , -C 
0-NR a R b , -COR a > — NR a — C OR b > -S0 2 NRaRb, -{SMTJ^U 
>-NRaRb, _ 7U _ ;K -^T;i/^rl/>-T»J-;i/R^-OCO-R a (dS*, 

;i/^;K -oh, -o-^t;wk -o-ii7;^i/>-OH. -o-®t7 

;l/^l/>-0— fSMTJ^M -fef7^1/>-NH 2 , -NH 2 , -NH-if7 

;i/^;k -n (m&yji^Ji) 2 > -co 2 h, -co 2 -&t7W, -co-nh 

2 , -S0 2 -NH 2 , -N0 2 M-CNT^5, ^TIrI^o 

1 0 
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-OR a , -SR a , -NR a R b , -N0 2 W-CNT^§. 
rR 2 £R 3 /^-#:£&oT, O, SSfdJNR 4 (R 4 : -HX«-fii7W) 

x^m^nx^xh^. ^mwc2 7bm5<DmMT)v^u>^m^.Vi tu, r 2 £r 

3 *«t§0, S^fe^NR^^^r^nxViTfe^^MT;!/^!/^ 

te. -(CH 2 ) 4 -, -(CH2) 2 OCH2-S:^-(CH2)2N(Me)CH 2 -) t, J £<Dmffi<DN'RX*cm : &!fi— 

^mik&Wi (i) xra (id tc^x, $f^bv^b^«, 

Z>l&,±<DWmm&misX^X%&^5 7bm7 mmmmm) ;RinD^ - (C 

i^^ig^n^ 1 wLJKDw&m&mvx^xh^ 575^7 mmmmw > - (c 

ZMR2n& 1 ^(DWrnm^VX^X^k^z/Z n7Atr-)\s) % - (C^e. 
MIR$n£ l^JrOM^S^WLT^T&ck^TU-JW X«- (C3£fr£ji$R£;n 
§ im.hcDSm«^WbTViTfeJ:V^^DTU-;W ; R 3 ^\ -HXte- (Bi&ft 

s>3i£R£n3 isi±(Dmmm^mvx^x%^im.r)v^)v) . x«, r 2 ^r 3 ^ 

-*t^oT> CX SSfefiNR 4 t (R 4 : -HX«-f i7W) ^m^tlX^ 
Tfei^ ^*^2 753g5(Dfg,mT;^l/>^^bTfe £ k< ; ASS**, C^£il 

(2) R^^R^^ft^fc-v^, B^SiS^$n-5 1 ^_L©SI&g£3rr3 

(3) R^I^R 2 ^^, IWl-X«^oT, Bg^e»I^$n§m±©fiS 
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(4) R x S.tXR 2 (D^< th— -OR a, -NRaRb, — NR a — COR\ 
- O -{SMTJV^F V >- O R a, - O-fiiTM V>-0-%MC7)V^U>-0 R 
-SRa, -CONRaRb, -CN> — (CWtfr £>31#?£n<§> 1 £U:©fi£!S£#L 

TfeJ;^5 71;M7M^^I^) , - (C3fr&* ibjl3R£n3 1 KlOtil&tLT 

(5) R 1 Sl^R 2 ©^75:< i:^— -ORa, -0-ift7J^W>-0R». - 
O— {gMTJ\s*U>-0-' l&ffi.7)V*U>-OR*, - (C»^6IJ?$n51K±® 
WI»*^rbXViT*>J:^575S7aiSftI**il) , - (Cf^f,M$n2.m± 

©fM^fbT^T i b«i:^7'j-;w vat- (cmfrzm$it£n2>i&±<DWWkm 

^WbTV^Tfei;V^^DT'J-;U) A^JiSlf^SSR^ns 1 .BUlC7)m^&X : &W 
(6) R 1 R^R 2 (D^<«hfe-^\ C^Sa^^nsi^iCDfiffeS&^TbT 

wr*>«k^ C7U;k fx^;k -r^^VJJK tfUv^k t^v~;k truss? 

(7) R^rXR 2 ©— ^-o-^T;u^;i/Tem$nfe^T;i/+;i/Ta5D, as 

fD7'j-jWM-o-tt7Ji/»^§^^iR^n§i^oiiMi 

(8) R i ROfR 2 ©^<^'b-^^ - (cm&t>m$itsn2>i]&±<Dwmm£m 
u— ;w , -o-fit7;^i/>-o-iii7WRr;-o-ti7W)5^!5; 

1 2 

P^tpnt nrnvirlprl hv Ritnhni^ Minn PI I C. - httrv/AA/ww <=iinhnip mm , 
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(9) R^^^Ht^^M, 

o— ;k -f$^i/— ;k =r*uv— ;k tru^>, t°^>?>, tfu^ 

(11) ASft^-N0 2 T«tfe$nTViTt><kV^>i?>5|tT*5^«b, 

(12) X-^AD^rWt>^§ft^T$§. 

oi, - (b' m±©iis^t t§ii7J^;w , - (b' 

m±©iis^t t^tt7M^) , - (c s*^gs?sn5iK±o 
ttMtLT^Tfei^y^ur;^) , - (c g^e.aj?$n5 ieukz>« 
issttT^Tfeii^ 5 7i;S6M^^\x-py u-;w , - (C* ffi^SWiSn 

^> lJ^±^sm»*WbT^TfeJ:^TiJ-;i/) , - (C »^61*i$n5m± 
©tll^tbT^tfej;^, 5 73rS 7 R<afn**5S) . -fil7J^l/>- (C 

-co- (C »^e.a*?$nsi£4±oD*iftS*^rbT^Tt>j;^7'U-;w , - 

(B' f^&M$tl5 1 K±0Ml^tT§ISI7;^-Jl/) Xte- (B' ffcfr 
&l^$n^ l^±©liS^f T5Hi7;^r:;l/) T&D ; B* -OR a, 

-SRa, -^DF7y^ftSn&OH, -0-fi»7Ml^>-R i nD, -SOR 
-S0 2 R^ -S0 2 NR*R»\ NR a -SO z R\ -C0 2 H, -NR a R b , - 
NR —{8M7)V*V>-R i nD, -N (-<Stmi/>-R i nD) 2 , — NR c 
-fii7WI/>-NRaRK — N (fit7MI/>-NR»Rb) 2 , - (C Mfr 

^SMtR^ns l^±©g^m^LT^TfeJ;Vi5 7iS6M¥^xnTU- 
;U) x ->^P7JWK -S-fii7^l/>-RinD, -N0 2 , -CN, -C 
0 2 R\ -CONR a R\ — NR a — COR b , -OCOR\ -CO-tt7;W 
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T;i/¥;i/X«-R i nDT&O ; R i nDfr*- (C £>M^£;ft3 1 £Lh<£ei& 

ft3firbT^Tt>J:^57iS6J|«l^aTU*-;W T^O ; C ifr^ -fii7^ 
;k -AD^X -OR*, -SRa, -NR a R b , -N0 2 , -CN, -C0 2 R a > 
— CO — NR a R b , ~COR a , -NR a -CORW-OCO-R a T$D ; R 3 ^' 
-HXS-ISi7Mra?);Ai^ ~(£^7;Wk -ORS -NR a R\ - 
CN, -/NPy>^R^-N0 2 ^5»:S^6atR$n'5«tfeSSWbT^T«b«fc 
^>1£>giT&D ; X^*^>^-7nt>l?^§i^$^y i J^A^ 

*5898^-&* ( I ) Wfcjlf * bUflr&fcrt*, l-[(6-^ d D-3-H U ^;l/)*^;W]-3-(2- 

^ b^v-x^;i/)-2-^^;i/-4,9-^^y-4,9-^t fp-ih-^^ N[2,3-dK 

3--f ^A, 1,2-^^ fJM,9-^t^ V-3-[(2-f h 7 1 H D 7 7^^)^ ^HS-^ t H 
a-lH-^-y h[2,3-dJ-T 5 jfy— ;P-3--T #A, l,3-bf*(2-* h^i>X^;i/)-2-^^;l/-4,9- 
5?^V-4,9-5?b HD-lH-^-y h[2,3-d]-T 5^/-;i/-3--rC7A, 3-(2-^. h^~>X3=- 
;|/)-2-* ^;i/-4,9->^^-^ V -l-(2- tf =7 -JZL)V * 9-)V)-4,9--y h F D -lH--^- 7 b [2,3-dH 
^ ;k3--f # A> l-[3-(lH-4--T 5 y V*U ^)7*n tf ;i/]-3-(2-^ h *:>X5P;i/)-2-^ 

^;k4,9->>^^y-4,9-^b H D-lH-^-y H2,3-dH 5 ;k3--T 3-(2-* 

->x^;i/)-2-^ ^;i--i-[(5-^ ^;i/-2- tf 9 ^x;i^^]-4,9- v 5 ^^ y -4,9- ^tFn. 
m-^-y j>[2,3-d]-r^^v-;u-3--r^A, 2-^5r;k4>^:t^y-i,3-bx(2-b^x 

)V^JV).4,9-z^\z Hn-lH-^y h[2,3-dH 5 y*S— ;W-3--r ^A, l-[2-(2-^ h+v'X 
h^>)X^Jl/J-3-(2-* h ^ y Jl/).2-^ f ^.4,9-^ t + V 4,9-^ t Fd-lH-^y h 
[2,3-dH ^ V A, l-{2-[2-(2-^ h^v'X h + ~>)X h^~>]X^;|/}-3-(2-* 

h^^)V)-2-^)V-4:,9--J^V-4,9--J^ FD-lH-^y h[2,3-dK 5 ^V-;i/-3- 
l-(2-* h^X^)^-*^-^-^^^ F 
O-lH-^-y h[2,3-d]-f $ ^y-;i/-3--f 3-(2-* h^X^;^-^^-^-^ 

^y-i-(2-tr u 5?;w>5 i ;v)-4 f 9-5? t h D-iH--ry H2,3-dH s ^v/— ;w-3--r ^a, 3- 
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y h [2,3-d]rf ^ )i-s-^ y a, i-[(2-# □ n-3-tr U V)V)*3-)V)-z-(2-* b^~>x 

9-)Vfe-*5-)V-4fl-i?tt\> -4,9-^fc H P-lH-±^ h[2,3-d]-T 5 ^V-;U-3--f ^A, 
l-[(2-h HD^->-4-tfU ^;i/)p<^;i/]-3-(2-^ h^r>-X^;i/)-2-^^^-4,9-^^-^V- 
4,9-i^t: K U-m-^-y h[2,3-d]-T 5 y % /-Jl-3-< ^A, 3-(2-^ h^>X^;i/)-l-[(6-.* 
^;i/)^^]-2-^^;i/-4,9-^^V-4,9-i?b FD-lH-^? h[2,3-d]-T ^ 

^y— ;i/-3--f y A; i-[(2-^7 □ n-4-tf y >?;P)^^;i/]-3-(2-^ h^r ^x^;u)-2-*^-;V- 

4,9-y^V-4,9-^th*P-lH-t7 h[2,3-d]-T ;p-3-<^7A, i-(4-^nn^> 

*J)V)-3-{2-* h*^X.^)V)-2-*^)V-4,9-z?ttV-4,9-i?\l PU-lH-i-y h[2,3-d]-T 
5 yV—Jl-3--X ^A, l-(4-y)V3TW<>-J)l>)-3-(2-* h*isX.=5-)V)-2-*?-)V-4,9-z?* 
^V-4,9-^b H2,3-dH^^./-;P<-3--f ^A, l,3-t:X(2-^ h^>-X^ 

;W)-2-^^;K5-X h □■4 J 9-yt+V-4 ) 9-yt FD-IH-^-^ h[2,3-d]-f ^^V-;K3--f 

(i) ^^x^^M^btc.t^T^T^^n^s^tt^^ 
te-s-ti (i) «s-coo-^fL, -r^^yu«^A^^><h 

N 

I 2 A 

(I 'J O « (I") o R 

#j (id xtt an) *>, «ifts©aisfo«fcoT«*fi[*^-r-5»'&*«»»3, ^bj^ 
#^$!iPM^^vi^, ntttom.ti.Tfe, aitmztzgm, ^t?mm, a 
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mm, mm, v>mm<Di&mm, ^m, west, fu^>m, */a.vm, -?u>m, 
u;\^m,.y^)vm, ^rv^>m, gut i )>^m, m^m, t?x.>n, *?>xj\s 
&>m, ^&>xM>m, Tx/u3r>m, $>mm<Dmfflst£<Dmma& 

*mmk&® (i) , (n) xw: (in) ^jftio^KioTtt, »rMft#^ 

(i) > (id x« (in) (D&m<nimm^mmm®mff&& 
■*mmtttm m , qd (iid t«^tB«©^, mfef, j. org. che 

m. USSR, 1, 1479-85 (1965), J. Med. Chem., 7(3), 362-364 (1964)-^#W¥ 3 - 
2 5 8 7 6 5#^^SBtt$tlfc^iR«l<Z)^SfflViT, &£V>fclMi!je&fc& 

J ttl*>(D$mM£VTteM%.&tfV~ > (Greene) 
Tt£&tJv V (Wuts)l, Tprotective Groups in Organic SynthesisJ , %2Wi 



1 6 
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O O 




^b<«, 7vik7km, mt?m. mt^m. avi&m* *?>x)i*>m. 
mi mm 

*^m4t&M (id i%mz<kv, av) izr^ymoo^K^it^z:^ 

{Cj;DMitT#§o KJfclt. MTLlt, Chem. Pharm. Bull., 44(6), 1181-1187 (1996) , 
Syn. Comm., 27(12), 2143-2157 (1997), Tetrahedron. Lett., 39(42), 7677-7678 

>if>^> <k Kfimmmvik&m av) (v) xm^n^— ;££M3hjs/j!^ 
i&mzifcsc, Mffi&M£VTm%tj:®mm.m (mmzvv&m) x^mmmm (hj 

&5£Wfc&m en ^tj:{9> (id *mtm$mmmk~? & z\ 

t\Z£ Vmm.-e%Z>o KmS.. m%.t£* J. Org. Chem. USSR, 1, 1479-85 (1965)fE*fc 

(Djj&%mm VTfr? Z. <h#*T^ Jg^^^tt^ (M^-«T;i/n-;i/^^) 
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dia) r# dib) we>nfc^4*»*. 3gfc^^I©S©^t(ifSjS 

jDzk3*fi?KJ&tt, 08*.*£, J. Med. Chem., 7(3), 362-364 (1964)^fcfB^CD^rfe$ 
TKBMb'J^A, zKM^HJ^A, TkM^JU^A, ^S^HJ^A, U £ 

*$BWfl?&* (HI) tt J. Med. Chem.,39(7), 1447-1451 (1996)^ fcfEgfc 

StiftoT, (vi) §7Km<b^hU^A#©^co#ffiTT«t:M^^#r^ 

*mWik&W (I) *&Wik&®) (in) \z)\uf>\m* (VII) ^^$i±Eg^ 

^<h-r-§) E £fc<fc B^iST^S. fll^fcf* J. Med. Chem.,7(3), 362-364 (1964) 

n— 4>> Rrt^J6*©flr&« (III) Rtf (vil) XttViTn^— ^SiBW* 

1 8 
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m~?Z>m&ft$:& 0 ^BMfc&Vd (II) 5:^(111)^^^^^^ fiiaotsia 





(VIII) 



(IV) fcfc, M^.^ J. Org. Chem. USSR, 1, 1479-85 (1965)^^fB«$n^: 
Jjmm-zT. Yb^#l(VTII)$l?/\Dy>fb%^l?^7Ktl^©^tt*^#>^i:^ 



a, 




CN 
(IX) 




2 (X) 



T^y^^tfU> ? >^##: (X) H-r^#f^ 3726993 (1989)#fc|B 
:$tl7S:^^^oT, ^tf(IX)©iS7E{CJ: DSSj^r§ £ £#n?#3„ 



3 
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O O 

(XI) O 0 ^\ R 3 (VI) O o^R 3 

tt&® (VI) \t. J. Med. Chem.,39(7), 1447-1451 (1996)^tCfB«$n/c^^^^ 
^T, <t&® (XI) 075/ft;K:<fct)SljgT#5. 

(XII) o 

Yb^lfc (VIII) te> J. Het. Chem.,33(l), 113-117 (1996), Syn. Comm., 27(12), 
2143-2157 (1997), Tetrahedron. Lett., 39(42), 7677-7678 (1998)^fcfBtfc$n£:>5"}£ 
»^T, ft&m (XII) CD75/Yfe:^«fct)Sl3iT#S. 

(IV) (i^a 

(IV) (XII) 075 Kfcfc«fc0«ifiT?#S. KlStt, 3SMifc3Fi& 

(fa^,N-^^?M;i/A75 F (DMF) m S^^&S©^^ (XIII) 

^m^mmmm (NaHD x\mmmm (NaOMe^) ^mvTmmtvrc 

z(D&5\zvTmmtsnttftm4k&®<Dmm-mm\** mm. mm. &§n 
it. mm. mffiM*. ^m^u^b^^y^-mfDm^oit^m^mmvxfrtDti^o 

2 0 



o 



R 2 NH 2 (V) 
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*58§a©^-&* (i) roc (id ^^MJ^itWMf^ffl^^rb, b^*>&« 
isms, mm* -xmm, mm, wm. mmuEommommmm^m^mv. cms 

<tt»#ffi) : HeLaS3 *fflIIS2;jfc» A375 MMt 10%FCS ^MplTz. 

Dalbeco modified eagle medium (DMEM)(GIBCO)Tig^L/^o 

it&mmffi : ttmS HeLaS3 MMSSfctt* 7 J — T A375 mti&& DMEM 
7f>D-h9 6^-h (IWAKIttgg) «1L, -B^Jg^bfeo H0> DMSO 

(ommmm* o.i%-vm— ttt, ms^^oo) dmso »«&a*©*an?syniu 

§Sj&tI4 8B#r B 1^fc Alarmar Blue(Biosoutce)Ccfc«M6RJ^tC«fc t)iWJia«^*ffMl5L 

*mm<Dfcf>m c i ) a i ) a, ^-©^©^j^ (ekvx, 

HOP-92, NCI-H358, A-549, NCI-H460) , %M (MDA-MB-231, MCF7) , mtL 
mm (PC-3) , (MIAPaCa-2) , ^fflHS (WiDr) , Wffi (A-498) » WIS (MKN28) , 

BfflM (uc-14) RtfjKliftJS (HT-1080) ) IzttlsTbmmz&ifrteMMMmmM 

2 1 
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umm 2 in vivo mmmmmum. 

(M%C&m * =7 J -TT»5 A375 MWfaV) 2X \&m Balb/c ^-h*Y^ 

(D&mmBcFiz&mvfiio wmit&mfc. mm&m&5o^ioomma\zmvrz.m&frz> 
m&<Dmm\zfc/*x&m^ mm^^B^mmmzmmvrco mm^m\%& 

Ii§t(mm 3 ) = 1/2 X [il(mm)]2 X fi^(mm) 

(^m) ^f&^&uT, *mmt&® ( i ) w (in ^jgitia^^j 

U ^»U4, 37, 118, 121, 148, 154, 180 JSlZS 182 (Dfc&mX 0. 3 X 

lmg/kg (D&^&^T, *fflif^C*fbT 5 0 %U±<DmmfflUft%k*7*Vfc 0 

^f^b^ra, ^©^©0MJiS (hu^j®^ (pc-3) juz#'hmmmffi (nci-h358, 

A-549, NCI-H460) ) £^bfc»j#J^ ^Mz&\,±Tbmmz&tf?fcffimm.fflfflftm 

urn* 3 ^^x^.\Bi^m^m,m 

mm^m) Baib/c^^^^, ^mm^m^mm^n-^izxmm^^, 2mm<D 

(%&%d^$£W0)Mti&M4> 9, 35, 37. 52. 72. 121. 133. 148, 154. 158. 180. 182, 184, 185, 
186, 192^m97<D^^«V^rnfe3mg/kgmiII^#C^l^T^tfiJ«^^ofe 0 — 
^, ^ff^ti^Khim. Pharm. Zh., 32(6), 10-11 (1998)tC^^$nfc:KP-lS.^KP-3« 

3mgikg^®n^z&^T^ft^n2M*±m&?£t:vfc 0 i^x, *%m\&mz% 
n -xmt^m\z\m:^m^^ z. tm^nfro 

i^T, *mw4k£>m (i) x.z$ (id [i m^mm^zMVT^m^mm^ 
s^t, Lfrbmn&'vfc%z.£frt>. &m£7°u7 ^ -jv&m-?%m<Dmmmt 

*%W(DmMffi.j$.mz, — «5$ (i) xtt (id ^^nmft©itxii2t^ 

tesi. ^yir;^j, mm.m, mm, mm, ®.xmm\z&z>mu&$., w 
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vtm^M, -H^oW. ftttftl, ^#$J, l£M£^bTlvT%J;^o 

sw&s. £<&<k5&m/&W2, sstcqraMtssK b&jbsu, &my, swissi 

SP^Oi^ 1 H©4S^Stt*5l0.001^e50mg/kg, #?i:L<«0.01~30 
mg/kg#, Mp^#£ft£^£\ 1 B ©&^*te^0.0001#> £> lOmg/kg, 

$?^b<^> ^jo.ooi75^3m g /kg^\ ^ti^nm^-cfcv* z.ti&ium7bmwakm 
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1 : 3-^7; -2-&* ^)VT == J ) tf U >(2.45g)C9X^ y -;K50mW*£ 

^x^l/X-^JW^D^^b^it^^^O N-(3^DO.l,4.yt: h*D-l,4-^V 
-2-±7# l/X;U)-N-(2-y h^>X3Ml/)7-fe:^S F(29g)£#fc,> 

##0!I3 : N-(3-^DD-l,4-yk KD-l,4-^t+V-2-t7^ I/-^)7t^5 H 
(l.0g)©^>1f>(20ml)iMK, 2-P< h^->X^;UT$>(0.8ml)^Sn^., IIBTCTl 

D??ifg|^£-fcJ\ N-[3-(2-y h^~>X^;i/)T^ y-M-v'fc: Kn-1,4-5? 

#^J4 : 2,3-^^DD.l,4-yk Hn-l,4-> ? ^-4 1 V^-^^l/>(3.0g)©^>-lf> 
(90ml)^fc2- (7^y^fJW tf^>(3.2g), SM V ^ □ fcf^X^T^ >(5.8ml) 

£Jn7t> iiaT(:T8W#lfc, SjS^^7jc§in^, #rffiL£:@#:£;35feU 3 

DD*Mf:tiai) CttSL, 2-^DD.l,4-^k Hn.i,4-yt+V- 

3-[(2-lf ^^x;j/^ ^;i/)T5 7]^-^^ I/>(0.23g)^#fe o 

#tM5 : 2-^DD-l,4-ybHn-3-^f;i'7$y-l,4-i ; t+yt7^l/>(2.2g) 
© l,4-> ? ^-^1f>(30ml)M{C^ 2-^npT-fe^;H3.3ml)^jQ^> M^tTKT 14 
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mmm&istao ^m^wc^. mm^m^vr^ mgmzx.?s-)i&mx. mm 

-N-(3^DD-l,4-^t Fn-l,4rZ?^3rV-2-?-7& U~)l)-N-*7-Jl'T1Zi? 5. F(2.6g) 

6 : tf^U ^>(1.0g)©DMF(20ml)^^N a H(440mg)^Jn^> 

m&lzx 30 ftmm&l>tco z\(DmW.& 2,3-> ? ^an-l,4-> 5 t: HD-l,4-y^yt7^ 
!/>(6.9g)(DDMF(150ml)^^-^;fcJP^, ^U\ZT 17 B^ljt^bfco 

£ ~> U 7J ^r';l/* 7A^D?h^77^- (StlfJK > 1:10 }&?&fcT 

y 7 ^ I/ >(0.49g) £#fco 

###17 : FP-4,7-^^-^y^>^/[b]^^-^ai>-2-*;^>^^^;U 
(2.4g)^^h^t: KP^^>(100ml)M^ 2-^ h^>X3Ml/T^ >(1.6ml)^iD^., M 

mzx 27 mmmftvtco muz^fe, »$y'j*^7A^a-7hy77^ 

;p)75y -4,7- y ^ > ^{b\^yx. >-2-%;i.tf >Wt* ^;Ki.5g)^#^ 0 

x>-2-7J;U^>m^^;Kl.2g)©iE7jc^(20ml)^^aW5^^Jn^, ^ififcTl 

7^- (BtX^-AW> 1:1 i&JKKTigffl) KIT»«U #*i<&?S#C© 5-[N- 
T-fe^;KN-(2-^ h+yxf;l/)75;H7-yk HD.4 ) 7-y^V^>V , [b]ft7i 

>-2-# >fp< ^-;Ko.39g) &nrc . 

m^mi tmmiz^T, m 3 9 ~ 1 1 m^M2tmniz 

LT, !4l:^t#tMl 2<D4k&W&. 0%M3 tmm\ZVX, ^4t/Tt#t« 
13-15 ©<fb-£-#f£, ###J 5 t|^tfcbTi4^t#^ 1 6 ©-ffr&«b&-tft 
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mffiW 1 : N-[3-(2-* h+VX^)7$/.l,4.yk h*D-l,4-^V-2-t7^l/ 

-;i/]Tir^5 H(0.5 g )(Dx^y~;P(i0mi)^^^, 2 MTK^b^- h U V&7km& 
(0.9ml)^JEJO^, SSftTfcT 15 #IIHft#bfc.' Kj&mtt&tiaZ-* WflSt^MzTm 

x*y-;wzT«si*u ®.m.&mJa<D i-(2-* h*~>x3=- 

;i/)-2-^^;i/-4,9-i^b FP-4,9-^xMrV-lH-:7-:7 h[2,3-d]-r ^^\/— ;K0-58g)^#feo 
^Wd2 : N.(3^DP.l,4.yt h' O-l^-^t^ V-2-t 7 ^ l/-;|/)-N-(2-^ h^rv' 
X^;l/)TiT^^ H(0.5g)©^>if>(15ml)^^C, ^>5?;i>75 >(0.5ml)^Jn^., & 

L^x;U)-N-(2-^ h^yXfJl/)7-b^5 K(0.51g)£#fco 

^«W3 : N-(2-* h^v-X^;i/)-N-[3-(3-tf U yJV/^)7$;-l,4-yt FO- 
l,4-5^^V-2-^-7^ l/X;l/]T-fe^ $ K(0.95g)©>^ Dn^^ >(20ml)Mt, 80% 
3-*nni&£j&#&(0.6g)£;&n*., MfcT lsPffWLfc. SJfi^fcfcl&lftBbK* 

Ttfe*N£, fc3k«^hU#AfcTftiHlb;fc. »ttfc&WSU se^^^u*^;^ 
7^DTKif77^- (^on^i/A-*^/ — ;v-IMfnT> ; &x77K io-.i:0.i & 

S^CTiSffi) fc*T»SIU Hfi7 ; &^7 7Xtti#:0 3-[({3-[N-7tf;kN-(2.^ 
^X^;V)]T^ y-M-^fc: HD.i,4-'7t+V-2-t7^ l/Xjl/}75 U >>> 

l-:t^>K(0.84g)£#fc o 

siig^i 4 : frffc; i-(2-^ h ^->x^;p)-2-^ ^;u-3-(4- tf u j-)V)-±$--j t f d 
-4,9-^^-^v-iH-^-y h[2,3-d]-T5^y-;i/-3--f ^a— *tm^(i.ig)©x^y— 

(30ml)*M£> 1 M7jc^b^~ h U ^7 A7jC?#^(5.0ml)^*P^., £j&fclT 30 #WflMfcb 
fee R^^7jc*Jnx.> StlfMCTitilLfc. W^iS^ 7K. tfPftAifcftKlTiJfc 

A^D-?h^77^- (7 7^-> 3 >A : f^X^l/-^^ 1:1 ?§MfcT^m, 
77^ya>B:i|lfJH:Tlffl) fCTfiPSSbfe. :7^-> 3 >A£, i/X^P 
x-T-;V^«9^^b^^ ^feffcfctf) N-[3-(2-^ h^yx^)7 5;-l,4-yt: FD- 
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i,4-z?**v-2-j-y& i/^^]-N-(4-tru^;i/^^;i/)T-fe^5 F(o.2g)£»;fc. 

fe^toJ3 7fB«(D N-(2-* h^~>X^;i/)-N-[3-(4-tf U^JWf ;!/)7$/-l,4-yt F 
l,4-> ? ^'+V-2-^-^^l/X;i/}7 T -t^^ H(0.52g)<Di/^DD^^>(10ml)^^, 80% 

3-i7DP^m«(o.78 g )^j[jD^, ^tT3utr B m#bfco KmwtizmmEmTkm 
±hvo&7mm&m?L, >>?nn*?>izTm&vrc 0 mmm**, ma^m^z 

7A^PTh^77^(^0P tfUJ/A-* ^ 7 50:1 mmiZXmiH) CTfil, 

©-ar 7 rxtWN-^ ^;i-n-{3-[2-(;* ;i/ 7 * x;i/)x^;w] 7$; -1,4- 

>>k F n-l,4-^t^ V-2-7-7 ^ l/^}7t ^ 5 F(0.39g)£#fc<. 

mMM 6 : N-[3-(2-fc F D^yX^)75 7-1,4-^h F P-l,4-^^V-2-^7^ 
l/X^l-N-^^X-tz:^ F(0.4g)£X^/-;K3ml)£M^$i*fc@£, 4 M^ftzKiff 
/@^X^;MM(3ml)£;&n;^ 45 t C^TlNFr B m#L7c: 0 JfeJ^«, ^Cfe^Sr^lX, 

h[2,3-d]< S ;U-3--T ^7A(0.28g)^f#feo 

7 : l-< 7 7°P tf;!/-2-* ^;U-4,9-^k F D-^-v^* V-lH-^ h[2,3-d] 
-f a^l/-;!/(0.8g)OT-fehXbU;K20ml)^}C, ^kl^Of/jKl-Sml)^^^, S 

m : \zx&mmm.wvtz. 0 im®., ^ufcjtKs^®, six^K:«ifc. # 

^^;U-4,9-^k Fn-4,9-^^"^y-lH-^-^ h[2,3-d]-T ^#V—)V-3-<1 ^A(0.47g)£ 

SH»<18 : H»!l6 ^IWI^OTjfefCT, N-(2-* F^~>X5P;i-)-N-{3-[(2-* F4^>- 
3-tfU y^)^^]7$/-l,4-yh FD-l,4-^7-2-t7^l/x;i/}7t^5 F 
(0.49g)«fc0, H&B&nmft; i-(2-k J^;i/)^f ;M-(2-^ h^yxf 

)V)-2-^^)V-A,Q--J\i F 0-4,9-5/^-^ V-IH-^-^ F [2,3-dH 5 ^/—JV-3--( V A 
(0.39g)£#fc. 

2 7 



Pjatpnt nrovidpH hv .^unhnip Minn PI I C. - httrr//www siinhrup rr»m 



WO 01/60803 PCT/JP01/01036 

9ffiW 9 : N-{3-[(6-^ n D-3-tf U ^)^?JV]7^ 7-1,4-y h FO-l,4-v^V- 

2-^7? ux;ty-N-(2-* h^->x^;i/)T-fe^$ F(o.8g)ox^y-;i/(iomi)^tc:4 

)l]-3-(2-* h^'>X^;l/)-2-^^;i/-4,9-^^-^V-4,9-^t H P-1H-:J~!7 h[2,3-tfK^ 
PV—JV-S-'C V A(0.82g)£f#7Co 

^!S03 10: 2-^7 D n-N-[l,4-S>h H n-3-(2-* b^rv'X^^T ^ 7 -1,4-5?*^ V 
-2-3-7 & V -;i/]-N-^^;i/T-fe^ 5 H(0.5g)©^ b7tHn77 >(30ml)»?KKl 2 M 
S^^TS >/*r h7tFP77 >»«E(3.0ml)SJP^., Ml^T 18 mffl&WVfZo 

U S«0N-[l,4-^hFD.3.(2-^ h^v-x^;i/)T^y-i,4-^^y-2-^^^i^ 

x;V]-N-^^;V-2-(>?^^;VT^ 7)T-fe^5 K(0.19g)£#£. 

1 1 : 5-[N-T-fe3MWN-(2-* ^->X^)75 y]-4,7-5?t F D-4.7-S?:* 
+ V^> , /[b]^t7x >-2-^7;^>^^5 1 ;l/(0.39g)©^ h7kFD77 >(30ml)i# 
h^">X^;i/T5>(0.15ml)S:JO^ £»fcT 6.6 ISMIWfclxfc. 
ap*'>'J*yjP*7A^DTh^77-f- (^lT->-f^®?X5 : -;V50:l^ 
a£fcT»fcfl) fcTltSU *«fi}filtt0 5-[N-7-fe?;i/-N-(2^ h*'>Xf 
4,7-yt FP-6-(2-^ h^>X^;i/)Xa /■4 ) 7-yt+V^>V 9 [b]5 : t7x>.2-AM 
>m^^;W0.39g)^#7c o 

H»J 1 2 : 3-{[3-(N-7t^kN-^?Jl/)75y-l,4-> 5 t h* D-1,4-^^^ V -2-7"" 
7^VXJV]75 /'}7 P D tf^T^ H (0.32g) <0 * ? / — ;K30ml)!K»S[ 4 MtfMt 

i£U *iefil&*©ittfl: l-(2-7J;i/^^^X^;l/)-4,9-^k H 0-2,3-^^^-4,9-^^ 

y-iH-^-^ h[2,3-d]-r 5 ^y-;i/-3--r # A<o.i6g)*»fc. 

_hfB(77^»!j 1-9 t l^^lfc IT, miB^ 6-20 fc|B*©HagMt:^«l&#fc. 

^iH^ 3-5 \zmmwt^m<D, mxs\zm. 6-20 fc^aswt^©*^ t4&afl^ 
^tt^^^n^n^To ^2i~2 7 wb^mit^^ga-r^b^btt. mwb^ss 

2 8 
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mfycDm^fe. Ref Ex:^#£#!J; Co : <ffr£*#-5§- ; Sal:^; Sy : 

lz£.QmmVfcm&^-? 0 ) : - : #£Ei*lT ; Dat : WWfc^mmX. (F : FAB-MS 
(M) + ; F 1 : FAB-MS (M)" ; F+ : FAB-MS (M+H) + ; F- : FAB-MS (M-H)~ ; E : 
EI-MS(M) + ; Nl : iH-NMR(DMSO-d6, TMS ftgfl^P) <£>#ifctfjbf— ^ (5 ppm) ; 

1- Pr : V y n k°;V ; c-Pr : z/pu^a tf;i/ ; Ad : 1-7^*7 >^)V ; Ac : Tir 

; Bn : ^>^;U ; Pipe ; fcWJ $V ; Morp ; U / ; Py2 ; 2 - tf 

U V)V ; Py3 ; 3 - k°U ; Py4 ; 4 - tfU i^V ; Th ; 2 -^X^l/ ; Fu ; 

2- 7'Jik Thf; 2 - fh7t Fn7 7-Jk Pyr ; 2 - fcf ^ ~ ;P ; 5-MePyr ; 
5-^^;Hf ^> ? >- 2 ; Pym ; 4 - tf U 5 ; Qu ; 3 U ;i/ ; 
Dio; 4-^>y$?WJ;i/; Im ; 4 — T 5^l/U;U ; Bim ; 2 5 ^ 

vv)V\ms in; 2--r>Fu;i/*^ti^n^ 0 «ift3£©w©^ttBift 

&B£^U M*-te\ 3,4-Cl : 3f<h4tll^n j e*n-C 1 ifim&?Z>z\t.&7&t. 
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N 



NH 



2 (Xa) 



Ref 


B 1 


-R f 


Dat 


Ref 


B 1 


-R f 


Dat 


1 


Py3 


2-NMe 2 


F+: 152 


10 


Py4 


2-NMe 2 


F+: 152 


9 


Py3 


6-NMe 2 


F+: 152 


11 


Py3 


2-OMe 


E: 138 



^4 




(IVa) or (Via) or (VlUa) 



Ref 


-R 9 


-R h 


R 2 


Dat 


2 


-CI 


-Ac 


-(CH 2 ) 2 OMe 


N1: 1.88(3H,s),2.99(3H,s), 
3.3-3.9(4H,m), 7.9- ! 
8.2(4H,m) 


3 


-NH-(CH 2 ) 2 OMe 


-Ac 


-H 


F+: 289 


4 


-CI 


-H 


-CH 2 Pyr 


P: 299 


5 


-CI 


-COCH 2 CI 


-Me 


F: 298 


6 


-CI 


-CO(CH 2 ) 4 - 


F+: 290 


12 


-CI 


-Ac 


-CH 2 Pyr 


P: 341 


13 


-NH-CH 2 (Py3) 


-Ac 


-H 


F+: 322 


14 


-NH-CH 2 (Py4) 


-Ac 


-H 


F+: 322 


15 


-NH-CH 2 (Pyr) 


-Ac 


-H 


F+: 323 


16 


-CI 


-COCH 2 OMe 


-Me 


F+: 294 



315 



Me0 2 C 




Rh (IVb) or (Vmb) 



Ref 


R h 


R 2 , 


Dat 


7 


-H 


-(CH 2 ) 2 OMe 


F+: 296 


8 


-Ac 


-(CH 2 ) 2 OMe 


F+: 338 



3 0 
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° gna) 



Ex. 


-R 1 


Dat 


Ex. 


-R 1 


Dat 


1 


-(CH 2 ) 2 OMe 


F+: 271 


14 


-CH 2 (Py4) 


F+: 304 


13 


-CH 2 (Py3) 


F+: 304 


15 


-CH 2 (Pyr) 


F+: 305 



St7 






-R j 

n 


oy 




2 


-H 




F+: 379 

N1: 1.34(3H,br), 3.06(3H,s), 3.1-3.8(4H,m), 4.5-4.8(2H,m), 7.2-7. 

A/CZU m\ "7 77H Ul W+\ "7 QCH Ul W+\ "7 QQ/1 1_| hr\ "7 Qfi/i U rA Q H 
Q/H |_J f4\ 

d(\ n,a> 


I D 


^-L/l 


0 


P + . H- 1 O 


-1 ~7 
1 / 




d. 


r+. 4io 


18 


4-CI 


2 


r+. *f 1 0 

N1: 1.39(3H,br), 3.06(3H,s), 3.1-3.4(2H,m), 3.4-3.5(1 H,m), 3.6-3. 
9(1 H,m), 4.5-4.8(2H,m), 7.27(2H,d), 7.38(2H,d), 7.7-8.1 (4H,m) 


19 


3 4-CI 


2 


F" 447 


20 


2-OMe 


2 


F+: 409 


21 


3-OMe 


2 


F+: 409 


22 


4-OMe 


2 


F+: 409 


23 


4-Ph 


2 


F+: 455 


24 


2-CN 


2 


F+: 404 


25 


3-CN 


2 


F+: 404 


26 


4-CN 


2 


F+: 404 


27 


4-S0 2 NH 2 


2 


F+: 458 


28 


4-CF 3 


2 


F+: 447 


29 


4-F 


2 


F+: 397 

N1: 1.40(3H,br), 3.06(3H,s), 3.1-3.6(3H,m), 3.79(1 H.br), 4.5-4.8( 
2H,m), 7.1-7.2(2H,m), 7.2-7.5(2H,m), 7.7-8.2(4H,m) 


30 


4-Br 


2 


F+: 457, 459 


31 


3-CH 2 NH 2 


2 


F+: 408 


32 


4-CH 2 NH 2 


2 


F: 407 


33 


3-N0 2 


2 


F+: 424 


34 


4-NQ 2 


2 


F+: 424 

N1: 1.39(3H,br), 3.07(3H,s), 3.1-3.6(3H,m), 3.6-3.9(1 H,m), 4.6-5. 
0(2H,m), 7.54(2H,d), 7.7-8.2(5H,m), 8.19(2H,d) 
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Ex 


B 1 




Sy 


Dat 


3 


Py3 


1 -oxide 




F+: 396 


35 


Py3 


-H 


2 


F+: 380 

N1: 1.40(3H,s), 3.06(3H,s), 3.1-3.8(4H,m), 4.6-4.8( 
2H,m), 7.34(1 H.dd), 7.6-8.1 (6H,m), 8.4-8.5(2H,m) 


36 


Py2 


-H 


2 


F+: 380 

N1: 1.62(3H,S), 3.06(3H,s), 3.2-3.9(4H,m), 4.5-5.0( 
! 4H,m), 7.2-7.5(2H,m), 7.7-8.2(6H,m), 8.54(1 H,d) 


37 


Py4 


-H 


2 


F+: 380 

N1: 1.38(1H,br), 3.07(3H,s), 3.1-3.8(4H,m), 4.6-4.8 
(2H,m), 7.26(2H,d), 7.77(1 H.dt), 7.85(1 H.dt), 7.95 
(1H,d), 8.01 (1H,d), 8.48(2H,d) 


OO 

oo 






2 


F+: 414 

N1: 1.49(3H,s), 3.07(3H,s), 3.1-3.4(2H,m), 3.4-3.6( 
1H,m), 3.6-3.8(1 H,m), 4.6-4.9(2H,m), 7.3-7.5(1 H, 
m), 7.7-8.2(6H,m) 






6-Cl 


2 


F+: 414 

N1: 1.47(3H,br), 3.07(3H,s), 3.1-3.6(3H,m), 3.6-4.0 
(1H,m), 4.6-4.9(2H,m), 7.48(1 H,d), 7.6-8.1 (6H,m), 
8.34(1 H,d) 


40 


Py3 


2-OMe 


2 


F+: 410 


41 


Pv3 


6-OMe 


2 


F+: 410 

N1: 1.49(3H,s), 3.07 (3H,s), 3.1-3.5(3H,m), 3.6-3.9( 
4H,m), 4.5-4.8(2H,m), 6.79(1 H,d), 7.5-7.7(1 H,m), 
7.7-8.2(5H,m) 


42 


Py3 


2-NMe 2 


2 


F+: 423 


43 


Py3 


6-NMe 2 


2 


F+: 423 


44 


Py3 


5-Me 


2 


F+: 394 


45 


Py3 


6-Me 


2 


F: 393 


46 


Py3 


6-CF 3 


2 


F+: 448 


47 


Py4 


2-CI 


2 


F+: 414 

N1: 1.48(3H,br), 3.09(3H,s), 3.1-3.6(3H,m), 3.6-3.9 
(1H,m), 4.5-5.0(2H,m), 7.33(1 H,d), 7.45(1 H,s), 7. 
6-8.2(5H,m), 8.34(1 H,d) i 


48 


Py4 


2-NMe 2 


2 


F+: 423 


49 


Py4 


2-OMe 


2 


F+: 410 



3 2 
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O Ac 



Ex 


-R 1 


-R 2 Sv 


Dat 


4 


-(CH 2 ) 2 OMe 


-CH 2 (Py4) 




F+: 380 

N1: 1.19(3H,s), 3.26(3H,s), 3.47(4H,br), 4.27 
(1H,d), 4.81 (1H,d), 7.10(1H,br), 7.35(2H,d), 
7.74(1 H.dt), 7.82(1 H,dt), 7.92(1 H,d), 7.98( 
1H,d), 8.41 (2H,d) 


ou 


//"•II \ /-Xftil-* 


-(CH 2 ) 2 OMe 


2 


N1: 1.83(3H,s), 3.05.8(1 4H,m), 6.9-7.1 (1H,m 
), 7.7-7.9(2H,m), 7.9-8.1 (2H,m) 


51 


-(CH 2 ) 2 OMe 


-Bn 


2 


N1: 1.88(3H,s), 3.23(3H,s), 3.3-3.5(4H,m), 4. 
4-4.7(2H,m), 6.91(1H,br), 7.1-7.4(5H,m), 7.6 
-8.1(4H,m) 


52 


-(CH 2 ) 2 OMe 


-CH 2 (Pv3) 


4 


F+: 380 

N1: 1.87(3H,s), 3.25(3H,s), 3.4<3.6(4H,m), 4. 
31(1H,d), 4.81 (1H,d), 7.08(1 H.br), 7.23(1 H, 
dd), 7.6-7.8(2H,m), 7.81 (1H,t), 7.88(1 H,d), 
7.98(1 H,d), 8.37(1 H,d), 8.45(1 H,s) 


53 


-Bn 


-Bn 


2 


F+: 41 1 


54 


-CH 2 (Py4) 


-Bn 


2 


F+: 412 


55 


-CH 2 (Py3) 


-Bn 


2 


F+: 412 


56 


-(CH 2 ) 2 Ph 


-(CH 2 ) 2 OMe 


2 


F+: 393 


57 


-CH 2 Th 


-(CH 2 ) 2 OMe 


2 


F+: 387 


58 


-CH 2 Fu 


-(CH 2 ) 2 OMe 


2 


F+: 369 


59 


-CH 2 Pyr 


-(CH 2 ) 2 OMe 


2 


F+: 381 

N1: 1.60(3H,s), 3.07(3H,S), 3.2-3.8(4H,m), 4. 
5-5.3(2H,m), 7.5-8.2(5H,m), 8.5-8.8(3H,m) 


60 


-CH 2 Qu 


-(CH 2 ) 2 OMe 


2 


F+: 430 


61 


-(CH 2 ) 2 (Py2) 


-(CH 2 ) 2 OMe 


2 


F+: 394 


62 


-(CH 2 ) 2 (Py3) 


-(CH 2 ) 2 OMe 


2 


E: 393 


63 


-(CH 2 ) 2 (Py4) 


-(CH 2 ) 2 OMe 


2 


F+: 394 


64 


-(CH 2 ) 2 ln 


-(CH 2 ) 2 OMe 


2 


F+: 432 


65 


-CH 2 Dio 


-(CH 2 ) 2 OMe 


2 


F+: 423 


66 


-(CH 2 ) 3 lm 


-(CH 2 ) 2 OMe 


2 


F+: 397 


67 


-(CH 2 ) 2 lm 


-(CH 2 ) 2 OMe 


2 


F+: 383 


68 


-CH 2 Bim 


-(CH 2 ) 2 OMe 


2 


F+: 419 


69 


-(CH 2 ) 2 0(CH 2 ) 2 NH 2 


-(CH 2 ) 2 OMe 


2 


F+: 376 


70 


-(CH 2 ) 5 NH 2 


-(CH 2 ) 2 OMe 


2 


F+: 374 


71 


-(CH 2 ) 2 0(CH 2 ) 2 - 
0(CH 2 ) 2 NH 2 


-(CH 2 ) 2 OMe 


2 


F+: 420 
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Ex 


-B 


Sy 


Dat 


5 


-S0 2 Me 




F+: 351 


72 


-OMe 


2 


r+. 0U0 

N1: 1.83(3H,s), 2.92(3H,s), 3.29(3H,s), 3.4-3.7(4H,m), 7.1 
1 (1H,br), 7.7-7.9(2H,m), 7.9-8.1 (2H,m) 


73 


-OPh 


2 


N1: 1.83(3H,S), 2.93(3H,s), 3.6-3.9(2H,m), 4.21 (2H,t), 6.8- 
7.1(3H,m), 7.2-7 .5(3H,m), 7.7-7.9(2H,m), 7.9-8.1 (2H,m) 


74 


-OBn 


2 


N1: 2.89(3H,s), 3.90(2H,t), 4.19(3H,s), 4.45(2H,S), 4.89(2 
H,t), 7.1-7.5(5H,m), 7.9-8.1 (2H,m), 8.1-8.3(2H,m) 


75 


-NMe 2 


2 


F+: 316 

N1: 1.83(3H,s), 2.18(6H,s), 2.4-2.6(2H,m), 2.94(3H,s), 3.2 
-3.5(2H,m), 7.14(1 H,t), 7.7-7.9(2H,m), 7.9-8.1 (2H,m) 


76 


-Oct 


2 


F+: 317 

N1: 1.10(3H,t), 1.82(31-1, s), 2.92(3H,s), 3.3-3.7 (6H,m), 7.0 
9(1H,br), 7.7-7.9(2H,m), 7.9-8.1 (2H,m) 


77 


-OPr 


2 


F+: 331 

N1: 0.85(3H,t), 1.4-1.6(2H,m), 1.83(3H,s), 2.92(3H,s), 3.3 
7(2H,t), 3.4-3.7(41-1,1X1), 7.08(1 H,br), 7.7-7.9(2H,m), 7.9-8. 


7ft 


-uy-rr; 




r+. oo 1 

ini. LU/jprfjCi;, i.o^orljS;, ^.y^oHjSJ, o^-o./^orfjITIJ, 7.0 


7Q 




O 
^_ 


it. OOc 


80 


-OCH 2 (Py3) 


2 


F+: 413 

N1: 1.79(3H,s), 2.90(3H,s), 3.5-3.8(4H,m), 4.55(2H,s), 7.1 

-7 *3/1 V\ m\ 7 0.7 W m\ 7 7 7 Q/QU m\ 7 Q Q 1 /OU m \ 
ft 4.-8 fifOH m\ 


81 


-SMe 


2 


F+- 31Q 


82 


-NEto 


O 

Cm 


1 Ti v->* r*T 


83 


-N(i-PrW 


2 


F+: 372 


84 


-Pipe 


2 


F+: 356 


85 


-Morp 


2 


F+: 358 


86 


-NHAc 


2 


F+: 330 

N1: 1.81 (6H,s), 2.90(3H,s), 3.2-3.7(4H,m), 7.36(1 H.br), 7. 
7-8.2(5H,m) 


87 


-OCONHPh 


2 


F+: 408 


88 


-CONH 2 


2 


F+: 316 


89 


-CN 


2 


F+: 298 


90 


-0(CH 2 ) 2 OMe 


2 


F+: 347 
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Ex 


-R 


-FT 


Sy 


Dat 


91 


-(CH 2 ) 3 OMe 


-Me 


2 


N1: 1.7-2.0(5H,m), 2.92(3H,s), 3.25 
(3H,s), 3.3-3.6(4H,m), 7.2-7.5(1 H, 
m), 7.6-8.2(4H,m) 


92 


-(CH 2 ) 3 NMe 2 


-Me 


2 


F+: 330 


93 


-CH 2 (Py2) 


-Me 


2 


F+: 336 

N1: 1.5-2.2(3H,m), 2.7-3.0(3H,m), 
4.5-5.0(2H,m), 7.2-7.5(2H,m), 7.6- 
8.3(6H,m), 8.4-8.7(1 H,m) 


94 


-CH 2 (Py3) 


-Me 


2 


F+: 336 


95 


-CH 2 (Py4) 


-Me 


2 


F+: 336 


96 


-CH2CF3 


-Me 


2 


F+: 327 


97 


-CH 2 Thf 


-Me 


2 


F+: 329 


98 


- CH 2 CONH 2 


-Me 


2 


F+: 302 


99 


- CH 2 CN 


-Me 
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N1: 1.88(3H,S), 3.26(3H,s), 3.4-3.9( 
4H,m), 4.3-5.3(2H,m), 7.6-8.1 (5H, 
m), 8.3-8.6(2H,m), 8.79(1 H,d) 


106 


-CH 2 (5-MePyr) 


-(CH 2 ) 2 OMe 
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1 5(1 H br) 


122 


-OEt 


— 


6 


F: 299 

N1: 1.06(3H,t), 2.89(3H,s), 3.44(2H,q), 3.80(2H,t), 4.20( 
3H,s), 4.86(2H,t), 7.9-8.1 (2H,m), 8.1-8.3(2H,m) 
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N1: 2.8-3.2(6H,m), 3.84(2H,t), 4.92(2H,t), 6 
.19(2H,s), 7.8-8.0(2H,m), 8.0-8.2(2H,m), 
8.52(1 H.dd), 8.62(1 H,d), 8.92(1 H,d) 
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N1: 2.3-2.6(2H,m), 2.98(3H,s), 3.27(3H,s), 
3.79(2H,t), 4.45(2H,t), 4.76(2H,t), 4.86(2H 
,t), 7.73(1 H,d), 7.95(1 H,d), 7.9-8.1 (2H,m), 
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N1: 2.71 (3H,s), 3.26(3H,s), 3.34(2H f t), 3.7 
9(2H,t), 4.81 (2H,t), 5.00(2H,t), 7.50(1 H,s), 
7.9-8.1 (2H,m), 8.1-8.3(2H,m), 9.04(1 H,s), 
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H,t), 4.92(2H,t), 6.13(2H,S), 7.9-8. 
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01(1H,d) 
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NI: 291(3H,s), 3.15(3H,s), 3.24(3H,s), 
3.33.4(2H,m), 3.4-3.6(2H,m), 3.79(2 
H,t), 3.87(2H,t), 4.7-5.0(4H,m), 7M 
1(2H,m), 8.1-8.3(2H,m) 
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-(CH 2 ) 2 0(CH 2 ) 2 - 
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H,s), 7.59(1 H,d), 7.87(1 H.dd), 7.9-8.1 (2H,m), 8.1-8.3(2H, 
m), 8.45(1 H,d) 
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HCI 


6 


F: 362 

N1: 2.93(3H,s), 3.26(3H,s), 3.80(2H,t), 4.88(2H,t), 6.16(2 
H,s), 7.8-8.3(6H,m), 8.7-8.9(2H,m) 


181 


Py2 


H 


HCI 
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N1: 2.98(3H,s), 3.28(3H,s), 3.84(2H,t), 4.93(2H,t), 6.17(2 
H,S), 7.3-7.6(1 H,m), 7.71 (1H,d), 7.8-8.4(5H,m), 8.52(1 H, 
d) 
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N1: 2.92(3H,s), 3.28(3H,s), 3.83(2H,t), 4.92(2H,t), 6.35(2 
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185 


Py4 


2-OH 




8 


F: 378 

N1: 2.84(3H,s), 3.26(3H,s), 3.81 (2H,t), 4.88(2H,t), 5.84(2 
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N1: 2.87(3H,s), 3.27(3H,s), 3.81 (2H,t), 4.90(2H,t), 6.09(2 
H,S), 7.3-7.5(3H,m), 7.8-8.4(4H,m), 8.45(1 H,d) 
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